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(54) AUTOMATIC CLUTCH CONTROL DEVICE FOR VEHICLE 
(57)Abstract 

PROBLEM TO BE SOLVED: To increase wheel driving torque even at the beginning of 
a driving stabilizing control (VDC control) from a clutch disconnected state. 
SOLUTION: In a vehicle having a driving stabilizing control device for controlling an 
engine or brake separately from a vehicle driving operation system, and controlling 
driving conditions of the vehicle in a stabilizing direction, an automatic clutch, and a 
clutch control means to control the automatic clutch to be connected or disconnected 
are provided. On the clutch control means, a connection control means is provided to 
set the clutch in a connected state when a wheel driving torque increasing-^demand is 
provided from the driving stabilizing control device. When there is the^heel driving 
torque increasing demand, the clutch is connected to increase the^wheel driving torque 
even where the VDC control is started from the clutch disconneeted state. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the automatic clutch control unit applied to the car 

which can perform transit stability control. 

[0002] 

[Description of the Prior Art] Since the transit stability of a car is increased in recent years, they are a 
transit stability control unit and the so-called VDC (Vehicle Dynamic Control). It has come to be put in 
practical use. When predetermined conditions are ready during car transit, independently of a car 
operation system, it separates from actuation of a driver, and this controls an engine or a brake, and 
controls the run state of a car in the stable direction. 
[0003] 

[Problem(s) to be Solved by the Invention] By the way, during VDC control (transit stability control), 
when VDC and automatic clutch were combined conventionally, in order to prevent that clutch control 
interferes, control which holds a clutch location to the current position was performed. That is, if a 
clutch is ** when VDC control is started, ** is held, and ** is held if a clutch is **. 
[0004] However, there is a case where you increase engine power and want to increase wheel driving 
torque during VDC control, although it is satisfactory if it is clutch ****** at this time, if it ******, 
naturally engine power will not get across to a driving wheel, but there is a problem that this 
accelerating control cannot be performed. In addition, only control of the braking direction by brake 
control can be performed at the time of this ******. 

[0005] Then, the object of this invention is to enable it to increase wheel driving torque, even when 

VDC control is started from a clutch disconnection state. 

[0006] 

[Means for Solving the Problem] This invention is in a car with the transit stability control device for 
controlling an engine or a brake independently from a car operation system, and controlling the run state 
of a car in the stable direction, automatic clutch and the clutch control means for carrying out **** 
control of the automatic clutch are established, and when a clutch control means has the above- 
mentioned transit stability control-device empty vehicle ring driving-torque buildup demand, the 
connection control means which changes a clutch into a connection condition is established. 
[0007] When VDC control is started from a clutch disconnection state and there is a wheel driving 
torque buildup demand by this, a clutch is connected, and wheel driving torque can be increased now. 
[0008] It is desirable that the above-mentioned automatic clutch is equipped with the clutch of a friction 
mold, the hydrostatic pressure actuator which carries out **** actuation of this clutch, and a hydrostatic 
pressure feeding-and-discarding means to perform the feeding and discarding of hydrostatic pressure to 
the above-mentioned hydrostatic pressure actuator based on the control signal of the above-mentioned 
clutch control means here. 
[0009] 

[Embodiment of the Invention] Hereafter, the gestah of suitable operation of this invention is explained 
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in full detail based on an accompanying drawing. 

[0010] Drawing 1 is the block diagram of the car with which this invention is applied. Automatic clutch 
is carried in this car and the so-called selective auto clutch equipment in which especially manual **** 
is also possible is carried. Selective auto clutch equipment is constituted so that manual **** of this may 
be carried out by manual ********2ata clutch 1 using the usual friction clutch or automatic **** may 
be carried out by automatic ******** clutch 1 is cormected and drawing shows the condition that 
neither of the means is operating. 

[0011] A clutch 1 is making the clutch release 4 reciprocate by the slave cylinder 5 (for the "hydrostatic 
pressure actuator" of this invention to be made), and is stroked in the **** direction. The oil pressure 
(hydrostatic pressure) used as a clutch actuation load is supplied to a slave cylinder 5 from the medium 
cylinder 6. The medium cylinder 6 sends the oil pressure according to the oil pressure supplied from the 
master cylinder 7 or the hydraulic power imit 8 to a slave cylinder 5. A master cylinder 7 generates the 
oil pressure according to tfie amount of treading in of clutch pedal 9 (control input), and sends it to the 
medium cylinder 6. A hydraulic power unit 8 is equipped with an electric motor 10, a hydraulic pump 
1 1, a check valve 32, solenoid valves 30 and 31, and a reHef valve 13, and actuation control of a motor 

10 and the solenoid valves 30 and 31 is carried out by the clutch control unit (it is called Clutch ECU) 
14, and it carries out the feeding and discarding of the oil pressure. The oil as a working fluid is 
accumulated in an oil tank 15. 

[0012] Duty control is carried out with a clutch ECU 14, and solenoid valves 30 and 31 are the thing of 
normal close, i.e., OFF, here. Close and the thing which serves as open by ON are used. Solenoid valves 
30 and 31 are used for clutch connection. As for each solenoid valve 30 and 31, the diameters of a drain 

011 port differ. Therefore, three kinds of clutch cormection rates (a low speed, medium speed, or high 
speed) can be chosen by changing the combination of ON/OFF of these solenoid valves 30 and 31. A 
relief valve 13 is a thing for the fail-safe opened when oil pressure carries out abnormality lifting, and is 
usually closed. 

[0013] With this configuration, manual **** of a clutch 1 is performed as follows. If it gets into clutch 
pedal 9 from a graphic display condition first, oil pressure will occur in a master cylinder 7. And this oil 
pressure makes a slave cylinder 5 supply the oil pressure which is equivalent to the amount of pedal 
treading in from push and the medium cylinder 6 in 2 coincidence and this direction in the pistons 16 
and 17 inside the medium cylinder 6, as a continuous-line arrow head shows. Then, in a slave cylinder 5, 
the internal piston 18 is pushed, clutch release 4 is pushed by this, and, as for a clutch 1, only an 
equivalent for the amoimt of pedal treading in is operated at a fragmentation side. If return actuation of 
clutch pedal 9 is performed, as a broken-line arrow head shows, oil will be returned and a clutch 1 will 
be operated at a connection side. At this time, the pistons 16 and 17 of the medium cylinder 6 are put 
back to a normal position with a return spring 37. Thus, manual **** will be attained and manual 
******** 2 y^iii constituted by clutch pedal 9, a master cylinder 7, the medium cylinder 6, and the 
slave cylinder 5. 

[0014] In addition, the automatic **** approach of a clutch 1 is explained later. 

[0015] The clutch stroke (clutch location) is always detected by the clutch stroke sensor 19. The clutch 

stroke sensor 19 is a potentiometer which operates with clutch release 4 through a link 36. As for the 

clutch stroke sensor 19, a clutch stroke outputs as big an electrical potential difference as a 

fragmentation side. Moreover, an oil pressure switch 33 is formed in the outlet section of the medium 

cylinder 6. This serves as ON, when it goes up to the set point with the outlet pressure of the medium 

cylinder 6. The signal of these sensors 19 and a switch 33 is sent to a clutch ECU 14. 

[0016] This car is equipped with the usual change gear (manual transmission) 20. A change gear 20 is 

mechanically connected with a shift lever 23 through the mechanical connection means 57, such as a 

link and a wire cable, it is interlocked with the shift-lever actuation by the driver, and gear change 

actuation is carried out. 

[0017] Shift levers 23 are some shift-lever equipments 21. That is, shift- lever equipment 21 is equipped 
with the knob switch 62 built in the shift knob 22 which makes a shift lever 23 and its grasping part, and 
the shift knob 22. Although the shift knob 22 can be slightly rocked in the shift direction to a shift lever 
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23 (neck swing) and it is usually held by the built-in spring in a pin center,large location, it rocks, when 

the predetermined shift force is applied, and the knob switch 62 is made to turn on. 
[0018] The shift stroke sensor 34 for detecting the stroke of the shift direction of an internal shifter 
lever, the neutral switch 24 for detecting that a shifter lever is in a neutral location, and the selection 
stroke sensor 35 for detecting the stroke of the selection direction of a shifter lever are formed in a 
change gear 20. Based on the signal of these sensors or a switch, a clutch ECU 14 detects the current 
gear stage (the present gear stage) of a change gear 20. 

[0019] The automatic **** approach of a clutch 1 is explained here. Suppose that under transit and a 
driver were going to change gears in the predetermined gear stage, and the shift force was given to the 
shift knob 22. Then, the shift knob 22 carries out a minute splash, and the knob switch 62 serves as ON, 
and a clutch ECU 14 sends this to a sign, it sends clutch ****** ^o automatic ******** 3^ and a motor 

10 is specifically started. Then, a hydraulic pump 1 1 is started, oil pressure is generated, and as a 
continuous-line arrow head shows, this oil pressure pushes a check valve 32 open, and results in the 
medium cylinder 6. the medium cylinder 6 - pistons 16 and 17 ~ alienation - it pushes in a direction. 
By this, the piston 17 of an outlet side pressurizes the oil of an outlet side fiirther, and supplies a slave 
cylinder 5. If it becomes like this, the piston 1 8 of a slave cylinder 5 will push clutch release 4, and will 
divide a clutch 1 . 

[0020] A clutch ECU 14 will suspend a motor 10, if clutch **** is recognized with the signal of the 
clutch stroke sensor 19. Oil pressure is held by the check valve 32 after this, and a clutch 1 is ****** 
(ed). Continuous shift-lever actuation by the driver is performed in the meantime, and it is put into a 
change gear 20 in the next gear stage. 

[0021] The clutch ECU 14 starts connection control of delivery and a clutch 1 for clutch ****** to 
automatic ******** 3 at the same time it has recognized gear in from the signal of the shift stroke 
sensor 34 and the selection stroke sensor 35. At least, one of the solenoid valves 30 and 31 is set to ON, 

011 pressure is made to discharge from a slave cylinder 5, as a broken-line arrow head shows, clutch 
release 4 is returned, and, specifically, a clutch 1 is cormected. At this time, the cormection condition of 
a clutch and an accelerator step on, a degree as a result an engine, the operational status of a car, etc. are 
considered, and the combination of ON/OFF of the optimal solenoid valves 30 and 31 is chosen, and 
duty control to these solenoid valves is performed. A clutch will be connected at the optimal rate by this. 

[0022] Thus, the automatic clutch of this invention is constituted by a clutch 1, a hydraulic power unit 8, 
the medium cylinder 6, and the slave cylinder 5, and a clutch ECU 14 makes the clutch control means of 
this invention. And a slave cylinder 5 makes the hydrostatic pressure actuator of this invention, and 
nothing, a hydraulic power unit 8, and the medium cylinder 6 make the hydrostatic pressure feeding- 
and-discarding means of this invention. 

[0023] The change to manual **** and automatic **** is performed by flie circuit changing switch 25 
prepared in the vehicle interior of a room. Moreover, the accelerator opening sensor 39 for detecting, the 
amount of treading in, i.e., the accelerator opening, of an accelerator pedal 38, is formed. The 
accelerator opening sensor 39 is a potentiometer and outputs the voltage signal proportional to an 
accelerator opening. Moreover, it is OFF, when the accelerator idle switch 40 was attached near the 
accelerator pedal, and this has an accelerator pedal 38 in an idle field and it breaks in ON and more than 
an idle field. It becomes. The output of these sensors 39 and a switch 40 is sent to a clutch ECU 14. 
Based on the control signal of the engine ECU which a fiiel injection pimip 44 and the electronic 
centrifugal spark advancer 41 are together put by the diesel power plant, and does not illustrate an 
engine 43, electronics control of fixel oil consumption, the fuel injection timing, etc. is carried out. Thus, 
although an engine is an electronics control type, it is also possible to consider as the common rail type 
fiiel injection equipment and electronics control type gasoline engine other than this example. The 
engine-speed sensor 45 for detecting an engine speed in an engine 43 is formed, and the output is sent to 
a clutch ECU 14. 

[0024] Moreover, the main-shaft revolution sensor 63 for detecting the main-shaft rotational speed is 
formed in a change gear 20, and a clutch ECU 14 converts the vehicle speed into it based on the output 
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of the sensor 63. 

[0025] The transit stability control means for controlling an engine or a brake by this car independently 
from a car operation system, and controlling the run state of a car by it in the stable direction is 
established. When the transit stability control control unit (it is called a VDC control unit) 66 is 
specifically formed and predetermined conditions are ready, irrespective of the accelerator pedal 
actuation by the driver, or brake pedal application, the VDC control unit 66 controls the electronic 
centrifugal spark advancer 41 or a brake, and brings about a car in the stable direction. The VDC control 

^ ' unit 66 and a clutch ECU 14 can be mutually connected through a bus cable etc. In addition, although 
not illustrated, the brake has such [ naturally ] composition by which automatic control may be carried 

, out. 

• [0026] In the usual engine control, although fiiel oil consumption is fluctuated according to the change 
in an accelerator opening, during VDC control, it is not based on an accelerator opening but fluctuates. 
Similarly, although a brake force is usually adjusted by the brake pedal application by the driver, a brake 
force is controlled by the VDC control unit 66 irrespective of pedal actuation during VDC control. 
[0027] Next, the content of the clutch control which relates to this invention using drawing 2 is 
explained. The information about transit stability control (it is called VDC control) is always given to 
the clutch ECU 14 from the VDC control unit 66. Based on this information, a clutch ECU 14 judges in 
step 101 whether it is under [ current VDC control ]******. When it judges that it is not [ VDC ] under 
control, it progresses to step 103 and a clutch is usually considered as control. When it judges that it is 

[ VDC ] under control, it progresses to step 102. 

[0028] At step 102, it judges whether there was any VDC control unit 66 empty -vehicle ring driving 
torque buildup demand. It progresses to step 104 at the time with a demand, and it changes a clutch into 
a connection condition. That is, when the present clutch is** or ******, automatic connection of the 
clutch is carried out, and the actual condition is maintained if the present clutch is ** or ******. On the 

• other hand, when you have no demand, it progresses to step 105 and the shift to ** from ** of a clutch is 
forbidden, namely, - as usual ~ a clutch ~ **** ~ an actual condition location is held for a clutch 
irrespective of whether it is in which condition. 

[0029] Thus, since according to the above-mentioned control a clutch is surely connected when a wheel 
driving torque buildup demand is during VDC control, even when the clutch has run out even if at the 
time of VDC control initiation, if there is a wheel driving torque buildup demand, a clutch can be 
connected and engine power can be transmitted to a wheel (driving wheel). And fuel oil consumption is 
increased in VDC control, engine power is heightened, this is transmitted to a wheel, wheel driving 
torque is raised, and desired VDC control thru/or accelerating control can be performed now. 
[0030] Thus, the program which performs step 101,102,104 stored in the clutch ECU 14 here makes the 
connection control means of this invention. 

[0031] In addition, this invention can take the gestalt of operations various otherwise. For example, a 
multiplate wet clutch etc. is possible for a clutch, and it also includes such a thing in "the clutch of a 
friction mold" of this invention. A modification is able for a "hydrostatic pressure actuator" to use 
hydrostatic pressure other than a possible broth and oil pressure (for example, pneumatics etc.). 



[Effect of the Invention] Above, in short, according to this invention, even when VDC control is started 
from a clutch disconnection state, the outstanding effectiveness [ say / that wheel driving torque can be 
increased now ] is demonstrated. 



[Translation done.] 



[0032] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



6/8/2005 



